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(54) DAMPING SYSTEM FOR CORRUGATED CARDBOARD FABRICATION ROLLERS 



(57) Damping system for corrugated cardboard fab- 
rication rollers comprising the Incorporation of a damp- 
ing device in the vapour chamber (2) of the application 
roller (1), said device being mounted Integral with re- 
spect to the wall of the corresponding roller (1) so that 



the vibrations affecting the roller (1) are transmitted to 
the device, the vibration of the incorporating device be- 
ing opposed to the vibration of the roller (1) as a result 
of the action-reaction principle thereby damping the vi- 
bration of the roller (1). 
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Description 

[0001] In the production of corrugated cardboard two 
corrugated rollers are used, in charge of making the cor- 
rugated conformation of the intermediate paper or core 
of the cardboard, and a flat roller, in charge of fixing an- 
other paper, which determines one of the flat faces of 
the cardboard, on the corrugated one. The paper build- 
ing up the other flat face of the cardboard is glued on 
later in another part of the Installation. 
[0002] The following factors intervene in the con'uga- 
tion of the Intemnediate paper and the gluing of the flat 
paper on It. 

Pressure: the rollers exercise a pressure of be- 
tween 3 and 4 kg/mm^ for the corrugation and a 
pressure of between 2 and 3 kg/mm^ for the gluing. 
Temperature: being It required that the paper reach- 
es a temperature of about 1 80*'C, for which the roll- 
ers are warmed by introducing saturated vapour in 
its interior. 

Humidity: the paper should have a certain humidity, 
for the corrugation formation and the gluing to be 
correct. 

[0003] Therefore, in the mentioned production of cor- 
rugated cardboard two corrugated rollers and a flat one 
are made to rotate, exercising high pressures between 
them, which causes that the corrugating device and the 
mentioned rollers support a' high vibration level while in 
operation, mainly the flat roller, as it has to rotate against 
a notched roller 

[0004] The mentioned vibrations have two fundamen- 
tal features to be kept in mind: 

Vibration frequency: which depends on the notch 
pitch and the rotation speed of the rollers. 
Vibration level: which is determined by very dh^erse 
factors, such as for example the structure of the ma- 
chine, foundations, inertia and elasticity of the roll- 
ers, the profile type of the notch, the state of the 
rollers, the thickness of the used sheets of paper, 
the corrugating and gluing forces, as well as the pro- 
duction speed, or which is the same as the vibration 
frequency, 

[0005] In a corrugating device with certain rollers, the 
only variable to change the vibration frequency is the 
rotation speed of the rollers, but this is defined by the 
type and quantity of orders, so that actuating on this var- 
iable is very restricted, or even null. 
[0006] On the other hand, it is the vibration level which 
most affects the problems and it can happen during the 
production of corrugated cardboard, as when this level 
is excessively high, too strong marks appear and even 
cuttings in the produced cardboard. 
[0007] Among the factors which affect the vibration 
level there is the design of the corrugating device, so 



2 

that depending on this corrugating design there are 
some with more or less propensity to have vibration 
problems. Another factor in this respect is the vibration 
frequency, which in principle can be any and therefore 

5 can coincide with some of the resonance frequencies 
(or natural frequencies) of some part of the corrugating 
device, as for example the rollers; so that when the cor- 
rugating device is especially problematic, low weight 
sheets are used, I.e. they provide little damping, the 

10 notch pitch profile is high and at great height, if moreover 
the resonance frequencies of the rollers are reached, 
the possibilities of the cardboard to be faulty are very 
high at certain speeds. 

[0008] To solve the problem solutions have been at- 
is tempted, such as reducing the conjugation and gluing 
forces to the maximum so as to reduce in consequence 
the vibration level and the mark of the cardboard but this 
solution brings about other inconveniences, such as the 
lack of forces at other speeds different from the resc- 
ue nance one (especially at high speeds), as well as the 
unstableness of the corrugating device, -which is seen 
in the paper connections. 

[0009] Another purpose to solve the problem Is by try- 
ing to move away the first natural frequency from the 
25 frequency ranges of the operation vibration, but never- 
theless the geometric and material limitations of the roll- 
er design make that the frequency deviation possbility 
is not enough, always having it inside the working rang- 
es. 

30 [0010] The first natural frequency of the rollers is the 
only one that is reached in the corrugating devices, 
since when the vibration frequency Is double the first fre- 
quency, it also excites the roller to the first natural fre- 
quency. The first vibration mode represents the form 

35 that the roller acquires when this gets excited at the first 
natural frequency, being this fomn similar to that of roller 
defomnation, when it flexes by a load applied in the cen- 
tre. I.e. that the defomnation is maximum in the centre 
and it falls progressively towards the ends. From this it 

40 can be seen that the problems of an excess mark and 
cardboard cutting in the first natural frequency appears 
in the central area of the rollers with tendency to disap- 
pear towards the end. 

[0011] According to the present invention a new solu- 
45 tion is proposed to the mentioned vibration problem with 
the corrugating devices for the production of comigated . 
cardboard, based on a damping system applied to the 
rollers of the mentioned corrugating devices, by means 
of which the vibration energy is absorised, reducing this 
50 way its level. 

[0012] This system object of the invention consists in 
including inside the rollers a damping device in solidary 
assembly respect to the wall of the corresponding roller, 
so that when vibrations take place inside the roller, the 
55 interior device also vibrates, being opposed its vibration 
to that from the activation source, which is the roller, so 
that the vibrations of this are damped, disappearing the 
negative causes of the same on the paper to produce 
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the corrugated cardboard. 

[0013] The damping effect takes place especially at 
critical speeds, which is when the roller resonance is 
reached; being foreseen a realization of the device that 
acts particular at these speeds, while another realization 
damps the vibrations at all the critical speeds, optimizing 
the damping at these speeds. 
[001 4] The assembly of the device respect to the roller 
wall is established by means of a flexible jacket and with 
interference adjustment, so that the dilation differences 
because of the temperature are absorbed, without af- 
fecting the roller outside. 

[0015] The adjustment areas between the damping 
device and the roller wall are moreover established with 
holes which allow the vapour and condensate passage 
from one side to the other, while centrally through the 
damping device itself a conduit is defined which allows 
the vapour passage from the entrance tube, with which 
the roller heating does not suffer damage because of 
the damping device incorporation. 
[0016] The preconized system provides an advanta- 
geous practical solution against the vibration problem of 
the mentioned rollers to produce corrugated cardboard, 
fulfilling with the following particularities: 

The damping device can be designed easily to work 
at the heating temperature of the application rollers 
and in the atmosphere of saturated vapour corre- 
sponding to this heating, without deformation orcor- 
rosion damage. 

In Its installation the damping device does not affect 
the heat transfer inside the corresponding rollers, 
so that the heating of these does not suffer altera- 
tion. 

The evolution of the behaviour of the damping de- 
vice In time is not significant during the useful life of 
the roller, resulting in no maintenance. 

- The temperature differences that can be obtained, 
to avoid that the dilations of some areas regarding 
the others produce deformations in the rollers, do 
not affect the operation. 

- The damping device is installed in the vapour cham- 
ber detemiined inside the rollers, and Its incorpora- 
tion supposes no nuisance whatsoever to the con- 
formation process of the corrugated cardboard, so 
that no change In the Installation is necessary. 

[0017] Figure 1 represents a way to carry out the pre- 
conized system, in connection with an application roller. 
[0018] Figure 2 is an enlarged detail in the traverse 
section of the disposition of the corresponding damping 
device according to the realization of the system indi- 
cated in the previous figure. 

[0019] Figure 3 is a corresponding enlarged detail in 
longitudinal section of the formation and assembly of the 
damping device according to the same previous reali- 
zation. 

[0020] Figure 4 shows another realization of the sys- 



tem, in connection with a respective application roller 
[0021] Figure 5 is an enlarged detail in longitudinal 
section of the fomriation and assembly of the damping 
device according to the mentioned second realization 
5 fomn. 

[0022] Figure 6 is an enlarged detail in transversal 
section of the disposition of the damping device accord- 
ing to that realization form of the previous figure. 
[0023] The object of the invention refers to a damping 
10 system to compensate the vibrations of the rollers to 
produce cormgated cardboard, with the purpose of elim- 
inating the defects that the mentioned vibrations cause 
in the produced cardboard. 

[0024] The system consists in including insidethe hol- 

15 low body (1 ) of the rollers a device that vibrates activated 
by the vibration that the roller (1) acquires during the 
operation, so that the mentioned vibration of the Incor- 
porated device Is opposed to the vibration characteristic 
of the roller (1), being therefore damped. 

20 [0025] The damping device is included in the vapour 
chamber (2) defined by the rollers (1) Inside for the In- 
troduction of the heating vapour; being fomned the men- 
tioned damping device, according to a realization (fig- 
ures 1 to 3) by a device whose first natural frequency 

25 coincides with the first natural frequency of the roller (1 ) 
with the mentioned device mounted so that when the 
first natural frequency of the roller (1) is reached, this 
enters in resonance, the same as the damping device, 
reacting this against its excitement source, which is the 

so roller (1) itself. 

[0026] The device is fomied according to this realiza- 
tion by a jacket (3) and a core (4), which are mounted 
with interference adjustment between them, by means 
of contact supports (5) which establish a solidary union 

35 between the mentioned parts (3) and (4). 

[0027] The device set Is mounted in turn with interfer- 
ence adjustment on the roller body interior (1 ) by means 
of respective contact supports (6), remaining this way 
the mentioned device fixedly fastened in connection 

40 with the indicated body (1) of the corresponding roller. 
[0028] To avoid heat transfer problems in the adjust- 
ment areas, the supports (6) between the jacket (3) of 
the damping device and the body (1 ) of the roller, tooth- 
ings are foreseen with which the vapour and the con- 

45 densate can pass through the holes left by the teeth, 
without hanning the heating. 

[0029] The temperature that the damping device ac- 
quires is logically bigger than that of the roller (1), so 
that the expansions of the first will be bigger than those 

50 of the second, which can give rise to defonmations at the 
roller (1) outer part, affecting the production, getting 
faulty corrugated cardboard. To avoid this problem, the 
supports (5) between the jacket (3) and the core (4) of 
the damping device and the supports (6) between the 

55 mentioned jacket (3) and the roller body (1 ) are foreseen 
unfaced, so that the flexibility of the jacket (3) absorbs 
the expansion differences without these being transmit- 
ted to the roller body (1). 
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[0030] On the other hand, the core geometry (4) and 
its assembly supports (6) are such that the first natural 
frequency to flexion of the same coincides with that of 
the roller (1) provided with the damping device, so that 
the resonance of the mentioned core (4) also enters in 
the roller (1) resonance, being opposed its vibration to 
that of the roller (1) by the principle of action and reac- 
tion. 

[0031] The core (4) moreover defines an axial hole 
(7), through which the vapour passage from the corre- 
sponding entrance tube (8) is possible till the other side 
of the vapour chamber (2); so that the vapour, together 
with the condensate that is formed, pass to the front side 
of the chamber (2) through the holes between the sup- 
port teeth (6) between the jacket (3) and the roller body 
(1). 

[0032] According to another realization (figures 4 to 
6), the damping device Is fonmed by a device that acts 
at all the speeds, included the critical one, absorbing the 
vibration energy, although the action is more intense at 
critical speeds so that the application will be directed to 
optimizing the damping at those speeds. 
[0033] In this realization the device includes a jacket 
(9), at the ends of which some rings (10) are mounted 
at the inside with interference adjustment, regarding 
which another jacket (11) is in turn Incorporated, at the 
inside, also with interference adjustment. 
[0034] Inside that set some damping bushings are in- 
cluded (12), which are established with an intermediate 
play that is stuffed with grease, by means of which the 
surfaces are protected against corrosion, at the same 
time that their viscosity favours the damping of the slid- 
ing friction between the bushings (12). The mentioned 
play between the bushings (12) can selectively be var- 
ied, to get an optimum damping at the critical speed of 
each case. 

[0035] A tubular shaft (1 3) which crosses axially the 
set is Installed, on which some nuts are mounted (14) 
which press the respective elastic washers (15), which 
in turn press some corresponding friction masses (16) 
that friction against the Installed set of damping bush- 
ings (12). 

[0036] The pressure of the elastic washers (1 5) is also 
adjustable to obtain a maximum damping In each case; 
allowing the tubular shaft (1 3) the vapour passage from 
the respective entrance tube (8); while the fixing of the 
set respect to the corresponding roller body (1) is estab- 
lished in this case with interference adjustment, by 
means of contact supports (17) between the jacket (9) 
and the roller body (1 ) In such a way that the expansion 
differences because of the temperature are absorbed 
by the elasticity of the jacket (9) itself without affecting 
the roller body (1). The supports (17) are in this case 
also established toothed, allowing this way the conden- 
sate and vapour passage between both parts of the re- 
spective vapour chamber (2) separated by the incorpo- 
ration of the device. 

[0037] The friction surfaces of the friction masses (1 6) 



are charged again in the production with a brass lining, 
to avoid the seizing and to assure an appropriate dura- 
tion of the mentioned surfaces; while the holes between 
the nuts (1 4), the friction masses (1 6), the shaft (13) and 

5 the inner jacket (11), are also stuffed with grease to pro- 
tect the contact surfaces, including between the nuts 
(14) and the friction masses (16) an 0-ring (18), be- 
tween the friction masses (16) and the interior jacket 
(11 ) another O-ring (19),and between the nuts (14) and 

10 the shaft (13) another O-ring (20), by means of which 
appropriate closures are established which avoid the 
escape of the grease out of the mentioned holes. 



75 Claims 

1 . Damping system for corrugated cardboard fabrica- 
tion rollers characterized in that a damping device 
is incorporated housed inside the vapour chamber 

20 (2) of the corresponding application rollers (1), 
which is established in solidary assembly respect 
to the corresponding roller wall (1 ) so that the vibra- 
tions of the roller (1) make In turn the incorporated 
device vibrate, being its vibration opposed to that of 

25 the roller (1 ) by the principle of action and reaction, 
being the roller vibration (1 ) damped with it. 

2. Damping systenr^ for conjugated cardboard fabrica- 
tion rollers, according to the first claim, character- 

50 ized in that according to a realization the damping 
device is formed by a jacket (3) and a core (4) situ- 
ated with interference adjustment by means of con- 
tact supports (5), determining the core (4) an axial 
hole (7) for the passage of the heating vapour 

35 through the device itself. 

3. Damping system for corrugated cardboard fabrica- 
tion rollers, according to the first claim, character- 
ized In that according to a realization the damping 

40 device is fomned by both coaxial jackets (9) and 
(1 1 ), between which sbme closing rings (1 0) are in- 
cluded at the ends and in the interior hollow some 
damping bushings (12) are situated with play and 
filled with grease in between, passing through the 

^5 set axially a tubular shaft (13), on which some fric- 
tion masses (16) are incorporated,, which are 
pressed by elastic washers (1 5) pushed by the cor- 
responding nuts (14) by means of which it is possi- 
ble to regulate the pressure so as to adjust the 

50 damping. 

4. Damping system for corrugated cardboard fabrica- 
tion rollers, according to the first and second claims, 
characterized in that in the damping device, 

55 formed by a jacket (3) and a core (4), Its first natural 
frequency corresponds with the first natural fre- 
quency of the corresponding roller (1 ) foreseen with 
the device, so that when the roller (1 ) enters in res- 
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onance, the damping device does the same, com- 
pensating for the vibration of the roller. 

5. Damping system for corrugated cardboard fabrica- 
tion rollers, according to the first to third claims, 5 
characterized in that the fastening of the damping 
device with respect to the corresponding roller body 

(1) is established with interference adjustment by 
means of a support contacts (6) or (17), compen- 
sating the elasticity of the corresponding jacket (3) io 
or (9) for the expansion differences because of the 
temperature between the device and the roller body 
(1) so that the mentioned differences do not affect 
In the defomiation of the mentioned roller body (1 ). 

75 

6. Damping system for corrugated cardboard fabrica- 
tion rollers, according to the first and fifth claims, 
characterized in that the support contacts (6) or 
(17) which establish the fastening between the 
damping device and the corresponding roller body 20 
(1) are detennined toothed, defining between the 
teeth respective hollows which allow the conden- 
sate and vapour passage from one side to the other 

of the device in the chamber (2) of the correspond- 
ing roller. 25 
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